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TINH TOAN CHE DO THUY NHIET TRONG VUNG HOAT
CUA LO PHAN UNG HAT NHAN DA LAT

NGO PHU KHANG

L& phan fmg hat nhian Pa Lat dwec khéi phuc lai tir 16 TRIGAMARK 11 theo kifn 1d bé bodi
TVV cda Lign x5, Ving hoat cda né dwge dit trong bé nwdc cit dwédi 45 siu c& chivng 5m, Nhién
liéu st dung cho 13 13 loai VVR-M2 gBm 3 1ép, mdi 16p day 2,5mm k€ ci vd boc nhém. Viée lam
nguéi viing hoat dwa trén co chd d6i lru tw nhién cda nwée trong bé 1. Hé théng vong 1 mang
nhiét lwgmg gidi phéng ra cia 1o trao cho hé théng vdng 1l qua bd trao déi nhidt va thai ra ngoii
khi quyén nher thap lam ngudi.

Duwéi didy =€ trinh biy phwong phdp v3 k&t qud tinh todn Iy thuyft ché 46 thiy nhidt cda 1d
phin @¥ng hat nhin Di Lat & ché 45 hoat ding binh thudng. BAi bio & xét dén &nh huwdng cia
cic y&u 8 khdc nhau d4€n co ch® nude chdy v phan b8 cde trwdmg nhiét d6 trong 15 va dwa ra
mdk vai danh gid so bd an toan hoat ddng cia 16 vE& phwong dign nhiés.

1. PHUONG PHAP TINH TOAN

Vige tinh toin ch€ dd thiy nhist cda Id phin wng hat nhin Da Lat dwvge bt dau tir vige xdc
dinh lwu hegng nwdc qua ving hoat. & ché 35 dirng, dai lrong niy dwoc xsc dinh tir ditu kién
cin bing <ot 4p d56i lwn va cdc tdn that thiy lwe trén dwomg di. Néu ta ky hidu a 13 46 dai tinh
tir 8ng nwée vong I noi 48 vao bé 1o d8n gid d& giéng hit thi ¢6 thé phin biét 2 truwdmg hop saun
day: )

1. Truwong hope<a< Hs
Phuweong trinh cin bing thiy lwe b dang:

/
9,81{pgH1 + ps(Hz — a) + psa — p1 Hy —ppHy| =P+ P, + SPy+ P+ Fg {1.1)
Trong d6: P; 14 t6n thit thiy lyc qua ving hoat:
Hy (xGr/81)?
= - T 1.2
Py ()\1 D, + '51) 25, ( )

P; 12 t8n thit thiy hrc qua giéng hit:

(xGr/52)?
2p2

Py = (Azg—z + £&2) (1.3}
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P 15 tén thit thdy hyc qua khodng khéng gian gifra thinh gi€ng hit vi thing 15 tinh tir ng
nwée vong I noi 8 vio bé 16 d8n gid 45 gigng hit:

a

- ($Gr/54)?
Py = (g + &) T

1.4
y 2ps (1.4)

Ps-.lél. ton that thiy lvc qua khodng khéng gian gira thanh gifng hit v thung 16 tinh tir 6ng
nwéc vong I noi d8 vio bé 16 d€n mit cit ngang phia trén cla vinh phin xa graphit:

(L Hea {xG/8s)
Py = (Xs Ds + &5) . {1.5)
P; 13 ton thdt thiy Iwc qua khodng khong gian gitra vanh phin xa graphit va thing 15;
i H (xG/Sa)’
Fs = (;\G_DG + £g) ™ (1.6)
5 13 dai lromg diic trung oda dong chiy:
P { -1 nfu G <Gy .
Tl ndu G >y (1.7)

2. Truomg hop o > H,

Phwong trinh cin bing thiy lwe ¢é dang:

9,31[!9432 + psla— Ha} + pe(H1 + Hz —a) — ps Hy — .Osz], = Py + Po 4+ S(Py+ Ps) + Ps (1.8)

Trong d6: P vi P c¢6 dang nhu bidu thive (1.2) va (1.3).
P, 13 t8n thit thiy lrc qua khodng khéng gian giira thinh giéng hat v3 thiung &

(¥Gr/S4)?
2p4

Hy

P= (Mg

+ &) (1.9)

P 13 ton that thiy lwc qua khodng khdng gian gira vanh phan xa graphit va thing 1o tinh
tir dng nuwéde vong I noi 48 vao bé 1d dén mit cit ngang phia trén cla vanh phin xa:

(¥Gr/Ss)*
2ps

—H
Py= (A" D+ &)

(1.10)

P; 13 tén thit thhy lwe qua khodng khéng gian giira vanh phdn xa graphit va thing 1o tinh
tir ng nuwéc vong I noi 48 vio bé 16 dén mit cdt ngang phia duwdi cda vanh phan xa:

(XGk/SG)2

H1+H2—‘ﬂ.
G 2,06

Dy

$ dwyc x4c dinh twong tw nhw & phin 1 theo (1.7).

Céc ky hitu st dung trong cdc bifu thic trén ¢6 ¥ nghia nhir sau:
G - Laru lwvong nwée qua ving hoat.

Gy - Luwu lwong nuwéde vong L

X = G/Gk

$p=1—x {néu G> G thiy=x—1).

H, - Chiu cao ving hoat.

Ps= () +¢) (L1y)
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Hy - Chiku cao gi€ng hit.
- Khé&i lwgng riéng cda nirée & nhidt 43 T;(1 = 1,2,4,5,86).

D Dudng kinh thiy lwe ving i (= = 1,2,4,5,6).

Si - Tigt dién nuéc chdy qua ving i (i = 1,2,4,5,6).

& - Trd khidng dia phuwong vingi {i = 1,2,4,5,6).

A; - Hé 83 ma sdt viing i (i = 1,2,4,5,6).

Sau khi xdc dink dwoc hrn lwong nwdc qua ving hoat d8l véi thanh nhién lidu néng nhat ta
56 tim dwoc sw phén b3 theo chidu cao:

- Nhigt 45 nuée:

4f q,,(z')/cp(T}dzl

T=T+-2 o (1.12)

- Nhigt d8 b n.it thanh nhién ligu

T, =T+ qg,(z)/a (1.13)

Trong d6: ¢.{z) = Np Kr K F(2)/Fr 1a théng lwong nhidt qua b& mit thanh nhién liéu
Nz 1 ¢dng sudt nhiét cia 15 phin ¢ng.

Kr 14 phin nhiée gidi phong trong nhién Ligu.

K 13 hé 8 khéng ddng déu theo bin kinh 1o,

Fr )a dién tich b8 mit trac d8i nhiét eda nhién lidu.

T, 13 uhiét 43 nwée 161 vio vr‘mg hoat.

¢p{T) 12 nhiét dung riéng cia nuwéc & nhlet. a T.

wp 13 vin t8c khéi lugng.

o 1a h% s& trao dd& nhigt qua be mit thanh nhién ligu.

F(z) 13 him phdt nhidt theo chidu cao 15 vi né cé dang:

F(z) = (A+ Bz) cos(Cz); A, B v C 1a nhirng hing s3 dwoc xdc dinh tir do dac thye nghiém.

2. KET QUA TINH TOAN.

Cac tinh todn dwec thwe hién bing phirong phép =8 trén mdy tinh Apple II tai Vién Nghign
ciu hat nhin Da lat. S& liéu vao dwge cho trong bing 1. Tinh chit vét 1§ cla nwée phu thude
vio nhiét 46 dwoce bifu difn dwéi dang gidi tich theo két qui cda V. N. Vaxerchuc.

Trong cic bing 2 + 8 13 két qud tinh toin cac ché 46 lam viéc khic nhau cda 10 ¢6 xét dén
dnh hwdng cha:

- Vi tri d4t 8ug nwéc vong 148 vao bé 16 a(m).

- Nhigt 48 nwéc vong 1161 vao b b Ty, (°C).

- Lwu luong nwéc vong [ Gr(m® /h)

- Chiéu cao giéng hnt Hz(m).

- 88 leong bé nhién ligu n.

- Dién tich 15 trong gid d& gieng hit Si(m?).

- Céng suit nhiét cda 1d phdn dng Ng(Kw).

Céc thong s3 thiy nhidt quan trong tha nhan duoc tir tinh todn gom:

- Luu lwgng nude qua ving hoat G(m>/h).

- Nhiét d8 cuc dai cda nude trong ving hoat T™4%(°C).

- Nhigt d5 cwe dai cda bé mit thanh nhién ligu 70%(°C).
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So d6 hé théng tdi nhiét cia lo phdn #ng Dd lgt
1. Vung hoat. 2. Gifng hit, 3. Gid d& giéng hat, 4. Vanh phén xa graphit, 5. Thing 13,
6. Ong nuéde vong I d6 vao bé 16, 7. Bom vdng I, 8. Binh trao di nhiét, 9. Bom vang 11,
10. Thap lam ngudi.

Bdng 1. Céc s8 ligu vio cin cho tinh todn

Dai herong Ky hidu Gid tri
Puwdng kinh thiy lre ving hoat (m) D, 0,006
Pudmng kinh thiy luc gifng hit (m) D, 0,5
B¢ day thanh giéng hat (m) § 0.01
Tr& khing 18i vio vi ra ving hoat & 3
Chigu cao viing heat {m) H, 0,6
Hé 26 khong dong d8u theo bdn kinh l& K, 1,7
Phin nhiét gidi phéng trong nhién liéu Ky 0,95
Puwdng kinh trong cia thing 16 {m) Dy, 2
Duwéng kinh ngoai cda vanh phin xa (m) D, 1,0414
Tiét dién nwéce chiy qua 1 bé nhién ligu (m?) Sreo 0,000585

Dién tich trao d8i nhiét cia 1 b6 nhién lidu (m?) Frpe 0,223

Bing 2 cho ta biéi két qui tinh todn dmg véi nhimg gid tri khac nhau cita dg dai tinh tir noi
dit 8ng nwéc vong I d8 vao bé 1o dén gid d& gidng hit a. Ta thiy ring khi a nim trong khoing
0,4m dén 1,5m thi nhigt 46 cyc dai cda nwée va bE mit thanh nhién liéu dat gid ¢ri nhd hom so
véi nhitng noi khdc. Bing 3 1a k&€t qud tinh todn khi thay d&i nhidt dé nuéc vong i 16i vao bé 1o
Ti. Ta thify ring khi T} thay d8i 10°C thi nhiét do cwe dai b8 mit thanh nhién Léu chi thay d&
c& chirng 5°C. Bing 4 bi¢u dién két qui tinh todn khi thay ddi lun lwong nwée vong I Q. Véi
cdu tric hién tai, viéc ting Gy lén cao hon 50m>/h holc gidm Gy xudug <& chirng 28m>/h s8
khong 1am dnh huédng dén ché dd thiy nhiét trong viing hoat 1 phdn &ng. Bang 5 cho ta bidt tac -
dyng 1o rét cia gidng hit trong vide lam ngudi 16 phin 1ing. Anh huéng cda s8 tromg bé nhién lidu
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Bdng 2. K&t qud tinh todn
cho nhimg vi tri khic nhau
cla Sng nwédc vong I 3 vio bé 1d
(Tx = 3°C, Gi = 50em®/h, Hy = 2m,
n =89, §3 = 1,2m?, Np = 5kw)

a(m) G’(ms/h) Tmax(o C) T;“ax(DC)
0 27,930 53,71 99,28
0,2 27,929 53,70 99,28
0,4 27,927 53,60 99,27
0,6 27,927 53,69 99,27
0,8 27,927 53,69 99,27
1,0 27,927 53,69 99,27
1,2 27,927 53,69 99,27
1,4 27,927 53,69 99,27
1,6 27,922 53,70 99,27
1,8 29,922 53,70 99,27
2,0 27,911 53,70 99,28
2,2 27,658 53,76 99,40
2,4 27,390 53,83 99,55
2,6 27,104 53,92 99,72

Bdng 8 K&t qud tinh toin
khi thay dai nhiét 46 nuwéc
vong 1161 vio b8 1d
{a = ¢m, Gx = 50m>/h, Hy = 2m,
rn =89, S3=1,2m? Ng = 500kw)

(0} G /h) T(0) Tr(e0)

25 25,871 50,53 96,69
30 27,927 53,60 99,27
35 29,913 57,14 102,17

d8n ché d6 thiy nhidt cia 15 dwoc bifu dién
trong bang 6. Do ti€t dién nuwée chdy qua ving
hoat va dién tich b8 mit trao d&i nhist cda nhién
lidu phu thudc vio s8 lrgng bé nhién liéu nén
khi thay d&i n sé lam thay ddi cdc thong s thiy
nhiét cia ld. Trong bang 7 1A k&t qud tinh toin
cho trudng hop khi thay d8i dién tich 15 tréng
gia A% giéng hit S;. Ta thiy ring & ché 46 hoat
ddng binh thwdng, cic 15 tréng gid & giéng hiat
¢6 4nh hirdmg xdu dén ché do thiy nhidt cia 1o
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Bdng 4. K&t qua tfnh toin
khi thay d8i lvu hrong nuée vong I
(a = £m, T}, = 30°C, Hy = 2m,
n =89, S3 = 1,2m?2, Np = 500kw)

Gu(m /) Glm®[h) T™(°C) To™(C)

100 27,946 53,67 99,24
75 27,034 53,68 99,25
50 27,027 53,60 99,27
40 27,926 53,69 99,26
30 27,925 53,69 99,26
20 22,088 61,54 108,52

Bdng 5. K&t qu tinh toin
khi thay d8i chiBu cao giéng hit
(a = ém, T = 300°C, Gy = 50m>/h,
n =289, S = 1,2m?, Ny = 500kw)

Halm) G(mP/h) T*(°C) T2(°0)

0 12,249 84,16 135,40
1 22,306 59,67 106,84
2 27,927 53,69 99,27
3 32,182 50,55 95,00

Bdng 6. Két qud tinh todn
khi thay d6i s6 heong b6 nhidn lidu
(a =4fm, T, = 300°C, G, = 50m3/h,
Hg = 2m} Sg = l,2m2, NR = SOOkw]

n G(mafh) Tmax(oc) T;uax(o C)

29 27,927 53,69 99,27

94 28,700 53,08 06,61
100 52,34 93,73

29,599

Trong tredng hop bom nwéde tuin hoin vong
I khéng lim vigc ta mdi thiy rd tdc dung cda
chtng [1]. Bing 8 trinh biy két qui tinh todn
cho cdc mire cBng suft 1> khac nhaun d8 ta thiy
dwoc gld tri cdc théng 58 thdy nhiét khi 1o hoat '
déng & -5ng sufit nhd hon cdng suit danh dinh
cla né.



Bdng 7. K& qud tinh todn khi thay ) ) ’
a8 dién tich 15 trdng gid d& giéng hit Bdng cz K&t qud tinh todn
(a b, Ty = 300°C, Gy, = 50m*/h, khi thay dai cong suat 1o phan dng
= ém, '_
H; = 2m, n = 89, NR = 500kw) (a=fm, T = 300°C, G, = 50m®/h,
Hy=2m,n=89,5;=1,2m")

Ss(mQJG(mS/‘h) Tmax(oc) T;uz.x(uC)

1,2 27,927 I 53,69 99,27 NR(ku}) G(mS/h) Tmax(o{j) T:‘uux(oc)
05 27,943 53,67 99,24

0,1 28,436 53,26 98,70 S0 2707 5360 0027
0,05 . 29,791 52,20 - 97,27 400 a5 003 5116 20,03
0,02 34,884 48,95 92,74 200 21!673 48,3(} ’!8’0.“
001 40,175 46,45 89,04 00 11T ade 65,9;

) ; s

0,005 44,384 44,89 86,25 100 12.541 40 54 52.01

0,001 48,775 43,55 82,76

3. KET LUAN

Céc két qua tinh todn 1y thuyét trén diy cho phép ta rit ra dwge nhirng k&t luin quan trong
sau:

- Nhiét 45 cwe dal trén bé mit thanh nhién 1itu néng nhit vhd hon nhidu so véi nhiét 48 bit
diu s6i b8 mit (nhiét 6 bii diu s6i bE mit cda 15 phin dmg DA lat dmg véi céng sudt 500kw
13 116°C). Digu d6 chimg té ring 16 phdn dmg DA lat hoat déng an toin v& phuong dién nhiét &
‘céng suit danh dinh.

. - Viée dit 8ng nwéc vong 1d8 vao bé 16 nhu hién nay 13 t8i wu nhit v& phuwong dign nhiét.

o .:" - Viéc ting gidm lru hrong nudc vong I trong mdt dat réng khéng lam thay d& cic thong s8
"thuy nhiét trong ving hoat chémg t4 ring co ché 1am ngudi 16 bing 881 lwu tw nhidn thé hién rat
o rét.

- Gifng hit déng vai trd rit quan trong trong vide 1Am ngudi viing hoat 16 phin img.

Pia chi: : ' Nhin ngiy 8/10/1989
Vién Nghién citu hat nhin Dd Lot

TAI LIEU THAM KHAO

. Ngd Phi Khang. Nghién céu ché 45 nhidt thiy dong va bién phip ting cdng suds cla 1& phin
~ tmg hat nhin Da lat - ta: léu ndi bd - Di lat 1987.

" Nghién civu nhigt thiy d6ng cia 16 phin ¥mg hat nhin Da lat - Phin 1. Vién nghitn cbu hat
nhin Da lat- vidn Co hoc HA ndi. DA lat 1986.

SUMMARY

THERMAL-HYDRAULICAL CALCULATION
FOR THE DALAT NUCLEAR RESEARCH REACTOR

: This paper concerns with thermal-hydraulical calculation for the core domain of the Dalat
nuclear reactor in the nominal regime of works. On the base of this calculation some condusions
-on. thermal safely of the reactor are conducted.
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